The Rehabilitated Mudor sewage treatment plant at James Town was monitored over a period of 4 months (October 2017 to January 2018). This study analyzed the physical, chemical and biological parameters of the raw sewage and the treated effluent from the plant. The result indicates that the total removal efficiencies were 98.8%, 91.2%, 62.8%, 28.6%, 81.7%, 43.6%, 82.5% and 99.6% for BOD, COD, TSS, Nitrate-Nitrogen, Phosphate-Phosphorus, Ammonia-nitrogen, Sulphate and faecal coliform respectively. More than 13 parameters needed to be met according to the Ghana Environmental Protection Agency (EPA) guideline were satisfactorily met whiles ammonia, total suspended solids and phosphate were slightly out of range. From the results obtained, the overall performance of the rehabilitated plant was satisfactory and has seen some improvement with respect to the former recorded performance of the plant. With monitoring operation parameters for waste water plants discharge guidelines becoming stringent over the past years, it could be said that management of the Mudor rehabilitated treatment plant is on the right cause with full scale operation of the plant barely less than a year. Increase in the process steps through rehabilitation resulted in several significant improvements in effluent quality parameters.
Introduction
Environmental sanitation is an essential factor contributing to the health, prodHow to cite this paper: Ahmed, I., Ofori-Amanfo, D., Awuah, E. and Cobbold, F. Part of this problem is attributed to the upsurge in urban population in Ghana which is expected to be increasing over the coming years, resulting in environmental deterioration and frequent outbreak of water-borne diseases. However, progress in terms of sanitation is gaining some needed attention with the introduction of the sanitation ministry. It has been projected that in the near future, the number of treatment plants such as the three treatment plants operated by Sewerage Systems Ghana Limited, may gradually increase and a large demand for information on appropriate procedures and technologies has to be devel- to environmental and public health [7] . Research has also indicated that in de- [14] also outlines factors such as human-induced point and nonpoint pollution sources being key contributors to anthropogenic impacts that affect water quality. These factors make it imperative for the performance of WWTP be monitored on a regular basis [6] .
In this context as also highlighted by the works of Belhaj [7] , this study therefore seeks to determine the overall performance of the rehabilitated Mudor waste water treatment plant at James Town, Accra; with specific objective of assessing the day to day operations and to determine the nutrient, organic and pathogenic removal efficiency of the rehabilitated plant. Exhaustive data from a previous research work [2] conducted on the plant before its rehabilitation was comparatively treated to ascertain the plant performance based on past observations of certain key product quality parameters. These results would not only
give the managers of the plant a fair view of the effectiveness of the rehabilitation and operational management will and capabilities but also simplify design decisions to optimize pollutant removal from urban waste waters.
The plant was monitored by measuring the characteristics of the process parameters of both influent and effluents to assess the overall performance of the plant for sixteen weeks (four months). This paper presents an overview of the rehabilitated Mudor waste water treatment plant in the Greater Accra region of Ghana.
Methodology

Study Area
The study was conducted at the rehabilitated Mudor waste water treatment plant located in the greater Accra region of Ghana ( 
Sampling and Analysis Methods
Composite samples were made from each process unit daily. For each day, the were measured using multi parameter pH meter (HQ40D LDO10101), faecal coliform, the nutrients (total nitrogen, ammonia nitrogen, phosphate, sulphate, nitrate) were determined using the HACH DR1900 in line with the APHA methods [15] . Details of the instrumentation make and models are highlighted in the electronic supporting document.
Qualitative Analysis of Process Influent and Effluent
The influents and effluents of the plant processes were analyzed for PH, dis- 
Results and Discussions
Hydrogen-Ion Concentration (pH)
Most microbial life occurs within narrow pH range, it is typically evidence to be 6 -9. Biological treatment of waste water is of great concern in relation to the hydrogen ion concentration. Influent waste water with extremely high or low pH values are difficult/impossible to treat with biological means. Treatment plant effluent water with High or low pH ranges may affect the natural waters in the recipient as well [16] [17] . pH values recorded ranged from 6.74 -7.26 (Table 2) , for the composite sample of the raw sewage. The analysis showed that the pH of the influent has a very narrow variety in both the acidic and alkaline range; the acidic nature of the influent could have been as a results of discharge from acid based compounds/chemicals, from SME/industries, homes that are linked to the treatment plant or discharged into open drains connecting into the treatment facility. The alkaline range of influent water, this is probably because of discharge from homes using detergents, soaps, creams etc. (Table 2 ). This observation is consistent with the works of Belhaj and coworkers [7] .
Temperature (˚C)
In order to maintain the optimal performance of full scale UASB plant or acti- guideline and it is also in consonance with the work of Alabaster and Lloyd [21] which reported that natural inland waters in the tropics have temperature ranging between 25˚C and 35˚C.
Electrical Conductivity (EC)
The EC of water, like TDS, is an indicator of total salt content of the water [22] . Reduction in turbidity values is as a result of degrading of organic by microbial organisms in the waste water. Total solids values recorded ranged from 100 -1300 mg/l and 100 -400 mg/l for the composite of influent and final effluent respectively. The overall removal efficiency of the plant from the influent to the final effluent was 96.6% (Table 2 ) and this was also seen to be higher than that reported in the previous work [2] ( Table 1) .
Turbidity and Total Suspended Solids
Colour
Average colour recorded was 191.3 TCU for the final effluent discharge ( Table   2 ). The value obtained falls within the EPA acceptable limit of 200 TCU guidelines. Previous research conducted [2] did not report on such parameter. The initial average influent colour value recorded was 5389 TCU, colour being organic material that has dissolved into water, it could be said that most dissolved organic materials were reduced significantly by the various treatment units of the plant.
Dissolved Oxygen (DO)
Dissolved oxygen values ranged from 0.00 -0.28 mg/l and 1.02 -3.07 mg/l for the composite of influent and effluent respectively. UASB reactors recorded 
Chemical Oxygen Demand (COD)
Composite samples of influent (raw sewage) and effluent COD from the UASB [2] . Even though it meets the guideline, the overall removal efficiency of the plant was seen to be 91.2% (Table 2 ) which is lower than values recorded in the earlier work [2] as shown in Table 1 to be 94.4%. The decrease in the efficiency is attributed to the relatively low COD values of the influent that was received coupled with high variations between the minimum and the maximum recorded values during the study.
Biological Oxygen Demand (BOD)
Values recorded for BOD were 1950 mg/l, 79 mg/l, 45 mg/l and 27 mg/l for the influent (raw sewage), UASB, Trickling filter and the final settling tank effluent respectively. The various treatment units of the plant significantly reduced the BOD concentrations. The final effluent quality is very much desirable as it falls within the EPA required regulation of 50 mg/l and this is consistent with the earlier work [2] . Even though, the obtained BOD values for the two research works meets the EPA guideline, the overall BOD removal efficiency of the plant in this work is 98.8% (Table 2 ) and is noted to be higher than values recorded by the previous work [2] which was stated to be 98.1% (Table 1) .
Phosphate-Phosphorus
Taking note of This point of using it in irrigation was highlighted in the previous work as well.
However, the current management of the plant are using part of the effluent to water the lawns within the plant premises. On the other hand, research work conducted by Nthlumbi [23] indicates that high phosphate can stimulate a rapid growth of photosynthetic algae and cyanobacteria resulting in eutrophication.
Eutrophication also has the potential to increase treatment cost. It is not surprising that, work conducted by Akoto [24] shows that high level of phosphate in treated drinking water for a certain community in the suburb of Kumasi in
Ghana has sewage as a potential source whiles Akpali [25] highlighted drains rich in detergents being the contributing factors of high phosphates. (Table 2) was higher than what was recorded in the previous research work [2] ( Table 1 , Table 3 ).
Sulphate
Presence of Sulphate even in low concentrations has the potential to pose serious cathartic effect on humans. The adverse consequence of the presence of sulphate can also be mention on its ability to increase salinity and inhibits some advanced (Table 1, Table 3 ).
Considering all the nutrients monitored, the effluent had nitrate to be very high in concentration followed by sulphate in all the samples monitored overtime and the nutrient concentrations were found to be in the order:
This observed trend of nutrient in water where the anionic nutrients were found to be higher than ammonia is consistent with the work of Akoto [26] on treated drinking water except for phosphate that was lower. The various treatment units achieve a significant reduction in the faecal coliform removal contributing to the low value obtained in the final effluent. The most critical microbial load in waste water is faecal coliform counts and the resultant final load in the effluent was found to be less than 400 MPN/100 ml as provided by the Ghana EPA guideline. The overall removal efficiency of the plant was 99.6%.
Faecal Coliform
Conclusions
• The overall performance of the various treatment units after renovation of the treatment plant was satisfactory.
• Almost all of the monitored physico-chemical and microbiological parameters met the Ghana EPA guidelines except ammonia-nitrogen, phosphate and suspended solids which exceeded the regulations guidelines.
• Final effluent discharge from the treatment plant into the Korle-Lagoon may not cause health risks or any environmental related problems.
• The plant performance is currently higher (after renovation) than the one reported in literature before the renovation.
• The effectiveness of the rehabilitated Mudor waste water treatment plant is a wakeup call for political will to be candled and invest in the area of sanitation especially in the rehabilitation of the existing WWTP that have not been operational for several years now in the country.
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• The efficiency of the plant is also a confidence build up in the handlers of the plant (Sewerage Systems Ghana Ltd.) capabilities to rehabilitate and operate sewage and waste water treatment plants in Ghana.
